We estimate racial differences in longevity using records from cohorts of Union Army veterans. Since veterans received pensions based on proof of disability at medical exams, estimates of the causal effect of income on mortality may be biased, as sicker veterans received larger pensions. To circumvent endogeneity bias, we propose an exogenous source of variation in pension income: the judgment of the doctors who certified disability. We find that doctors appeared to discriminate against black veterans. The discrimination we observe is acute-we would not observe any racial mortality differences had physicians not been racially biased in determining pension awards. The effect of income on health was indeed large enough to close the black-white mortality gap in the period. Our work emphasizes that the large effects of physicians' attitudes on racial differentials in health, which persist today amongst both veterans and the civilian population, were equally prominent in the past.
Introduction
The recent literature on health disparities has started to focus on the relationship between white physicians and their African American patients. This includes analyses of mistrust in the black community toward public health officials and other medical practitioners, and racial bias in physician practice and perceptions of African American patients. For example, Alsan and Wanamaker (2017) showed that the disclosure of the Tuskegee Study of Untreated Syphilis in the Negro Male in 1972 led to high levels of mistrust of physicians amongst older black men, accounting for 35% of the life expectancy gap between black and white men in 1980. 1 Besides attitudes of mistrust stemming from black patients to their doctors, recent evidence has emerged that shows blacks are prescribed fewer pain medications than whites and offered fewer treatments, both surgical and otherwise, relative to their white counterparts (Hoffman (2003) , Goyal et al. (2015) ). Even more, recent evidence has shown that physicians exhibit significant bias in assessing the pain and treatment of their black patients (Hoffman et al., 2016) , suggesting that physician bias can play a role in health outcomes.
In this paper, we focus on black health in the late nineteenth and very early twentieth century -a period in which health status was largely unaffected by public health interventions or medical treatment. 2 Fogel (2004) and McKeown (1976) have emphasized the role of increases in standards of living, and in particular improvements in nutrition, as having most affected mortality prior to the introduction of modern medical techniques and drugs such as antibiotics. Indeed, recent analysis has stressed differences in disease environments, in which African Americans had baseline disease rates which were only seen among whites in epidemics (Humphreys, 2008; Downs, 2012) .
Therefore, studying the role of income on the origins of the black-white mortality gap is unlikely to be confounded by factors such as public health efforts. Scholarly work using veterans' records from the late 19th and early 20th century, has shown that increases in income led white veterans to retire earlier, improve the quality of their living arrangements and make other behavioral changes so as to increase longevity and reduce morbidity (see Costa (1995) , Costa (1997) , Eli (2015) and 1 Comparable results have also been found in other contexts. Lowes and Montero (2018) , for example, find that forced immunization campaigns by French Colonialists reduced trust in medical institutions.
2 Our study period begins in 1897 and ends in 1906. For those living in cities after 1910, public health interventions such as water purification and the construction of sewer systems reduced mortality by as much as 50%. See Cutler and Miller (2005) and Ferrie and Troesken (2005) who have contributed to this literature.
Balan-Cohen (2007)).
We investigate the effect of income on the racial mortality gap by using evidence from pensions received by white and black veterans who served as Union Army soldiers during the American Civil War. The benefit of using the cohort of Union Army veterans is that we have information on pension income, health status and cause of death. 3 Information on the health status of veterans is available since veterans were required to undergo medical exams by qualified surgeons and furnish the Pension Bureau with surgeons' reports in order to qualify for pensions.
Identification of the causal effect of income on mortality is complicated, however. Since veterans received pensions based on proof of disability at medical exams, estimates of the effect of pension income on mortality will be biased. Therefore, it will seem as though increases in pension income lead to a higher risk of mortality. To circumvent this endogeneity bias, we propose an exogenous source of variation in pension income: the idiosyncratic judgments of examining surgeons. While veterans were required to undergo examination, they had little choice in who performed their examinations. We provide the first known links of veterans to Pension Bureau physicians, who were called examining surgeons, by collecting and digitizing new records that contain the entire history of physician turnover within each board of surgeons. Thus, we are able to identify the physicians responsible for each examination and associate them directly with the outcome of the examination.
The medical literature at the time advanced the position that "black bodies" were inferior to white ones, which led some physicians to believe that the health of black veterans would not benefit from increased pension income. 4 More generally, white physicians could have been less convinced of the veracity of the symptoms that black veterans reported. We argue that doctor bias in disability description is related to pension income but unrelated to the true underlying health of the pension recipient. Said differently, if a white and black veteran both suffered from the same condition, the black veteran often received a lower rating than the white veteran by the examining physician and 3 This information was kept by the Pension Bureau, which was a sub-division of the federal government's Department of the Interior. These records were digitized by the Early Indicators Project at the University of Chicago. The Early Indicators Project is now part of the NBER. For more information, see uadata.org.
4 See Hoffman (1896) for examples of scientific racism prevalent in the medical community in the period.
thus received a lowered pension award. 5 We expand this by exploring the impact of doctor bias on mortality for black and white veterans.
We show that the examining surgeons' views, as expressed in text on surgeons' certificates, influenced the pension ruling amount, and this is exogenous to the true health condition of the veteran. 6 We find that an additional dollar in monthly pension income, which is equivalent to a 10 percent increase, led to an additional 0.3 years of life for all veterans. In addition, we find that the disparity in pension income that resulted from doctor bias explains nearly all of the gap in health outcomes between the races. Once we control for physician bias there is no residual racial disparity in mortality.
We extend these results and show that physician bias was more prevalent for medical conditions which were difficult to diagnose (such as digestive disorders) and therefore more sensitive to physician judgment, as opposed to those that could be verified with available technology. We also show that while doctors were much more likely to comment on the personality traits of black veterans as opposed to white veterans, there were no racial differences in veteran reports of pain or aches. Ultimately, we find that health disparities at this time were strongly related to racial bias by physicians.
The results of our work are relevant to discrimination in medicine today in several important ways. First, much of the literature on racial disparities in health focuses on access to care and less on the role of physicians in rating and treating subjective conditions such as pain or other discomforts.
Second, physicians are still required to certify illness and disability for veterans seeking pension awards from the Veterans Administration (VA), and the VA still uses a similar rating system as its predecessor -the Union Army Pension Bureau. Third, our work uses a novel historical dataset in which we have information on health conditions spanning an individual's entire life as well as age at death. Thus, we can observe and measure the profound negative consequences that physician bias had on race differentials in health and longevity, since our follow-up periods are considerably longer than those of studies on individuals in the modern era. This allows us to see the durable effects of physician bias on racial health disparities. The white battle mortality rate was significantly higher than that for blacks 10 owing to the fact that blacks were purposely kept out of battle whenever possible. Whites were sent into battle more frequently than blacks because of common beliefs in the period that blacks were less "courageous" than whites in combat. Accordingly, troops in black regiments were assigned garrison duty during the war. A second reason why blacks were less likely to see battle than whites was due to the fact that blacks were believed to have greater immunity to pernicious diseases of the South, such as yellow fever and malaria, than northern white troops of the Union Army and therefore better used in field posts. 11
While black soldiers were in part recruited for their perceived immunity to disease, they in fact suffered from higher rates of diarrhea, dysentery, pneumonia, tuberculosis, smallpox, and malaria. Therefore, the black mortality rate during the war was higher despite the fact that whites saw significantly more battle. Furthermore, even though blacks suffered higher rates of morbidity and mortality from disease during the war, they had greater difficulty gaining admission to army hospitals than their white counterparts during the conflict (Humphreys, 2013) . Even when blacks were able to get care in hospitals, the condition of black hospital wards was hardly therapeutic.
Black wards were often unsanitary and lacking in food, clean bedding, clothing and medicine for Many black veterans, especially ex-slaves, had difficulty proving that they had served in the Union Army because their post-war names did not match the name given to clerks at enlistment.
There were three reasons for name changes: 1) Upon enlisting, slaves often submitted their masters' last names, which were changed after emancipation; 2) Likely to be illiterate, slaves were unable to correct enlistment clerks when their names were misspelled; 3) Many slaves escaped and enlisted under false names to prevent their enslavers from finding and reclaiming them. The surgeons' certificate was then sent directly from the surgeon's office to the Pension Bureau in Washington, D.C. Once the certificate was received at the Bureau, it was compared to the medical records from the war. If a veteran claimed a war-related disability, such as malaria or a gun shot wound, but there was no record of his admission to a war hospital for the illness or injury, he was likely to be denied a pension. Therefore, because black veterans had difficulty gaining access to hospitals during the war, they were unable to secure pensions in as large numbers compared to white veterans after the war.
After the passage of the Invalid Pensions Act of 1890, both white and black veterans could claim pensions for disabilities they faced that were unrelated to the war experience. Even then, the most common reason for pension denial (or lowered pensions relative to whites) was the inability of black veterans to prove their disabilities. Disabilities deserving of pensions included those which were verifiable during an exam, such as hernias, and those which were diagnosed on the basis of symptoms stated by the veteran, such as chronic diarrhea. 18 Symptom lists from white veterans were more likely to be trusted by examining surgeons, while lists from black veterans were largely considered suspect. Testimony from black veterans was considered to be "reliable" by examining surgeons if the veteran displayed appropriate behavior typical of middle-class whites. 19 The lack of cultural competence, discrimination, and disbelief led surgeons to assign lower disability ratings to blacks as compared to whites. Since surgeons' certificates for black veterans frequently had lower disability ratings, the medical examiners at the Pension Bureau were more likely to award lower pensions to black veterans. Indeed, as Figure 1 demonstrates, average payouts to black and white veterans saw a divergence after the 1890 law change, where previously the average payouts appear to follow each other quite closely.
After the passage of the Act of 1907, the Pension Bureau began awarding pensions to veterans based on their age, rather than on disability. Under the new act, veterans over the age of 62 were
18 Wilson (2010) shows that the black/white approval ratio for pensions in which veterans claimed a hernia was 0.896 whereas the rate was 0.404 for diarrhea. For other unverifiable conditions, such as back pain and hearing loss, the black-white approval rates were 0.397 and 0.216 respectively.
19 Shaffer (2004) Of the soldiers who fought for the Union Army, the UA Data group collected records for 6,187 23 Black veterans who enlisted in slave states are counted as having been slaves at enlistment in the dataset. Efforts by the UA data group to link black veterans, for whom a master's name was listed, to the Slaves Schedules were unsuccessful because of a lack of necessary personal identifiers to be certain that accurate linkages have been made. 24 Costa (2008), p. 2-3.
veterans spanning 52 companies of the USCT. 25
Despite being subject to the same laws, whites were able to secure higher pensions than blacks.
In our sample, black veterans received an average monthly pension of $7.89 while whites received $11.01, and black veterans put in just as many pension applications as whites (see Table 1 ). Table 1 also contains summary statistics on age at death, state of residence and occupation for black veterans, who were on the pension rolls by 1897. Consistent with Figure 2 , we find that white veterans live longer, but also appear to suffer more from disease conditions.
Examining Surgeons dataset
In order to determine the patterns of doctor subjectivity, it was necessary to collect the Pension Bureau's Rosters of Examining Surgeons found in the National Archives. We manually photographed and subsequently digitized the rosters for the years 1897 to 1907 which contain the following: 1) the town, county and state of exam sites; 2) the names of surgeons at each exam site; 3) the reason for the removal of examining surgeons from their post or the organization of boards is provided. 26
On average, examining surgeons in our sample served for on average 1.86 years and performed 6 linked examinations.
Combining the information for all years, we then match the surgeon(s) to veterans for each exam by linking the surgeon(s) address from the rosters to the address found on each surgeons' certificate in the USCT dataset. It is not possible to match veterans to surgeons by linking the surgeons' names from the surgeons' certificate to names in the roster because the Union Army data does not contain the surgeons' names from the surgeons' certificates. For this reason, we create linkages using addresses. Additionally, because the Register of Examining Surgeons did not consistently contain information on the street address of the boards, matching an exam to a board 25 In this analysis, we use only the subsample of veterans who were on the pension rolls by 1897. This is because we only have information on boards of examining surgeons beginning in 1897 (see the section on Examining Surgeons for further explanation).
26 The Register contains information on examining surgeons for the years 1862 to 1928 with the exception of the years 1887 to 1892 inclusive. Since we are only using exams that took place after the liberalization of the pension program by the Law of 1890, we only digitized roster images after 1892. Despite best efforts, the images for the rosters between the years 1892 to 1896 remain illegible. A sample of the register is provided in Figure 3 . As was common during the late nineteenth century, civil servants, including examining surgeons, were given their posts by newly elected or re-elected politicians as rewards for party loyalty.
in large cities where multiple boards served is not possible. Importantly for our analysis, veterans were not necessarily assigned to the surgeon within their town and thus the geography of surgeons' offices does not dictate our results.
Once an application was put forward for evaluation, veterans were assigned to a particular physician board by the pension bureau. These assignments were made by the Pension Bureau, which meant that veterans were unable to select a particular board of physicians. Combined with long wait times for a meeting with a board, the frequent turnovers of the physicians meant that any attempts or strategies to see "more generous" boards were typically fruitless (Eli, 2015) . Indeed, among
Controls
Controls in this analysis include an indicator equal to 1 if the veteran was born in the South. 27
Including a control for being born in the South is necessary because early-life disease environments, which differ particularly between free and slave states, can affect late-life disease specific mortality rates. We also control for the veteran's birth year, height at enlistment, the number of battle wounds, and whether the veteran was enlisted in the rank of private. Each of these variables captures information about the war experience of the veteran, and has an impact on pension income.
Details of disease conditions faced during life come from the surgeons' certificates. To control for health status at the exam, we construct indicator variables equal to 1 if a veteran had a particular illness, which was described on a surgeons' certificate. We group morbidity conditions during life into the following categories: respiratory, digestive, diarrhea, infectious, cardiovascular, endocrine, genitourinary. 28 We further construct an index measure of morbidity conditions present at the 27 For black veterans, this also acts as a proxy for slave status. A veteran is assumed to have been born a slave if his birth state was was a slave state in 1861. These states include Delaware, Maryland, Virginia, North Carolina, South Carolina, Georgia, Florida, Alabama, Tennessee, Kentucky, Missouri, Arkansas, Mississippi, Louisiana, Oklahoma territory, Texas, the New Mexico Territory, and the Utah Territory.
28 Respiratory illness include abscess, adhesion, allergy, asthma, atelectasis, atrophy, anthracosis, bronchiectasis, bronchitis, bronchorrhea, cavity, edema, effusion, emphysema, fibrosis, hemoptysis,homorrha, pleuritis, pneumonia, pneumonitis, pneumothorax, tracheitis and tuberculosis. Diarrhea includes constipation and dysentery. Digestive illnesses include dyspepsia, dysphagia, enlarged liver, enlarged spleen, gastro-enteritis, malassimilation (malabsorption), nausea and ulcers. Infectious illnesses include chancroid, cholera, dengue, diphtheria, gonorrhea, hepatitis, influenza, malaria, meningitis, mumps, orchitis, parotiditis, pertussis, pneumonia, rheumatic, rhinitis, rickettsia, veterans' previous exam (lagged health index ). In doing so, we are able to capture changes to the underlying health of the veteran that could also drive changes in pension receipt.
Underneath the illness descriptions on surgeons' certificates, examining surgeons were required to rate the severity of the disability. While the surgeons' rating was often uncorrelated with pension payments for white veterans, 29 the opposite was true for black veterans. Medical reviewers at the Pension Bureau relied heavily on the descriptions and ratings of examining surgeons in the cases of black veterans. 30 Finally, we include a set of regional identifiers to capture broad geographic differences in health outcomes. 31
Empirical Strategy
Prior to 1907, the Pension Bureau awarded payments to veterans based on the degree of their disabilities, which causes pension income to be endogenous with respect to health outcomes. Without instrumenting for pension income, the effect of pension payments on mortality will be biased causing it to appear as though increases in pensions cause higher rates of mortality. 32 The instrument we use is a measure of the subjectivity of the board of examining surgeons that the veteran sees. In particular, we use the average pension a board recommended for all other veterans they examined -the leave-out mean.
In order to use the leave-out mean recommended by the board of surgeons as an instrument rubella, salmonella, scarlet fever, septicaemia, streptococcus, syphilis, tetanus, tuberculosis, typhomalaria, varicella, variola, venereal, and yellow fever. Cardiovascular illnesses include arteriosclerosis, cyanosis, dyspnea, enlarged heart, impaired circulation, murmur, cardiac edema, and palpitation. Endocrine illnesses include diabetes, goiter and enlarged spleen. Genito-urinary illnesses include cystitis, enlarged prostate, nephritis, urethral obstruction, and uremia.
29 The most important predictors of pension payment for white veterans was the type of disability and the congressional district of the veteran. See Eli (2015) for further explanation.
30 Shaffer (2004) presents compelling evidence that the medical reviewers at the Pension Bureau held black applications for pensions to a higher standard than those of whites. For example, Shaffer shows that blacks were twice as likely as whites to have their pension application sent to "special examiners" for re-investigation. (p. 129) 31 Because state health initiatives were largely non-existent, we use broad regional categories which better capture environmental factors and health conditions, comprising of the North (CT, DE, NJ, NY, PA, RI, VT, MA, ME, WI, OH, MN, MI, IN, NE, IL, IA), South (AL, AR, FL, GA, KS, LA, MS, NC, TN, TX, VA, OK), West (CA, WA, CO) and Border Regions (WV, MD, KY, MO).
32 We use the sample of Union Army veterans who collected pensions by 1897.We follow individuals in our sample until 1906, which was the last year before the passage of the age-based pension laws. After the passage of these laws, the Pension Bureau began dispersing pensions based on age, and thus the judgments of examining surgeons did not determine pension awards for the majority of veterans. Therefore, the proposed instrument is only valid between 1893 and 1906. For a detailed explanation on our sample years, please see the Data section.
for pension income, we must satisfy the following exclusion restriction: Conditional on our other control variables, the leave-out mean cannot impact the mortality of a veteran through any other channel except through pensions. Several additional assumptions must be made to fully validate the instrument. First, the average pension amount to others from the same board must have a relevant impact on the pension income received by the individual veteran. This is validated statistically in the first stage. Second, the health status of black veterans must be independent with respect to the average generosity of the physicians. Because veterans did not receive any useful medical treatment from examining surgeons (Eli, 2015) , this assumption holds. Finally, it cannot be the case that black veterans from locations in which examining surgeons have relatively low average pension awards are more likely to apply for pensions than those from areas with a high average pension award, or vice versa. In our data, more than 85% of the black veterans (and more than 85% of white veterans) do not change locations. Given the extent to which information about the generosity of a particular physician is difficult to come by, the high rate of turn-over of physicians serving on examining boards, the distance a veteran would have to travel to see a different physician (if that physician was more generous), and the evidence that veterans who were rejected were highly likely to submit a second application to the same board, this restriction is also valid.
A key for our empirical strategy is the fact that the doctors were, themselves, of varying underlying levels of bias with respect to pension amounts they recommended. To the extent that pension recommendations were largely determined by demonstrable disabilities, physicians had some discretion when disabilities were not easily verifiable. In this respect, the racial bias of physicians provides us with exogenous differences in the pension receipt of the veteran that would not be related to underlying health condition of any particular veteran.
Econometric Framework
We estimate the effect of an extra dollar of monthly pension income on the age at death for both black and white Union Army veterans. 33 However since pensions were received based on proof of disability during medical exams, the effect of pensions on the age at death will be biased, making it appear as though increases in pension generosity lead to an earlier age at death. To circumvent the bias of the OLS regression, we implement an instrumental variables estimation strategy, where we instrument for pension income received using a measure of idiosyncratic physician stringency.
To avoid biasing the instrument using the outcome for the veteran in question, we construct the leave-out mean pension amount in the following way: 34
where intuitively, LeaveOutM ean ij measures the average pension rating recommendation of the board j who examines veteran i, for all examinations, k, other than the examination for veteran i himself. In this respect, conditional on the random assignment of veterans to physicians, the instrument will be correlated with veteran i's pension if there is systematic physician subjectivity in rating decisions.
In the first stage, we regress the pension amount received by veteran i in year t on the leave-out mean for physician j in year t, an indicator for race, the leave-out mean interacted with race, and a set of controls for health status, age, battle wounds and application (original or renewal). 35
In the second stage specification takes the following form:
where DeathAge is the age at death,P en is the fitted value of pension received for person i after seeing physician board j, and X is the set of controls discussed above. We weight observations according to an inverse-use measure, which accounts for the number of times a veteran is observed during our sample period. In this way, particularly sick or particularly persistent veterans do not drive our results.
34 Similar instruments have been used, in differing contexts in Maestas et al. (2013) and Bhuller et al. (2016) , among others.
35 Two first stages were run. Controls include the leave-out mean, and the leave-out mean interacted with black veteran status as well as all other covariates listed above.
We first present the OLS estimates of the longevity in Table 2 . 36 Since veterans were required to show proof of disability or illness in order to receive a pension, we would expect the coefficient on pension receipt to be biased. Table 2 shows that the coefficient on race is negative and significant.
On average, a white veteran lived more than a year longer than black veterans, and the results also show that pension receipt did not have a differential effect for black veterans. OLS estimates also show that medical conditions diagnosed were negatively related to longevity, with the largest effects for cardiovascular diseases and respiratory diseases.
Instrumental Variable Estimates
Tables 3 and 4 report the instrumental variable estimates for our main estimation sample. When examining the first stage results in Table 3 , we find that being assigned to a more generous board is positively associated with an increased pension. A one dollar increase in the average pension assigned to others by the board is associated with an increase in pension amount that ranges from $0.13 to $0.28 depending on the specification. We note that this relationship changes when examining black veterans, who appear to suffer a pension penalty, although this is not always statistically significant.
We find that having additional wounds sustained in battle (capturing both war time experience and severity of illness) predict an increase in pension receipt. Similarly, lagged health index (capturing the number of disease conditions reported in the previous examination) is associated with an increased pension. Since the pension law was designed to increase pension as illness increased, we find that the illnesses we control for largely increase pension amounts, as expected. Two notable exceptions are genitourinary and digestive conditions, which we find predict a decrease in the pension amount received. One reason for this reduction, particularly with genitourinary conditions, is that diseases resulting from "vicious habits" were typically heavily penalized by physician boards.
36 Assignment to treatment, by matching veterans to the unique board performing the exam, yields over 5,400 unique exams. We note that the largest predictors of assignment to treatment in our set up is geographic location of the board and year of examination. Once city fixed effects are added to a probit model measuring assignment to treatment, race no longer predicts whether a veteran is in our estimating sample.
In part, this reflected the predominant medical opinions of the time which related such diseases to moral shortcomings. A veteran presenting with, for example syphilis (or other sexually transmitted illnesses) will also have the associated genitourinary symptoms. Thus, a veteran with suspected vicious habits may receive a surgeons' certificate where both infections and genitourinary conditions are reported. We note, however, that infectious diseases can also be attributed to a large number of war-time infections, and thus would lead to a noisy prediction of pension receipt.
Digestive illnesses could similarly reflect the downward bias of "vicious habits" (by capturing the effects of excessive alcohol consumption on the liver). However, this bias might also be exacerbated by the difficulty in verifying claims of digestive illnesses. Conditions such as dysphagia (swallowing difficulties) and dyspepsia (indigestion) were unverifiable and remain so in medicine today, and thus required physician discretion and subjectivity in their diagnosis. Perhaps surprisingly, these first stage estimates seem to suggest no observable discrimination against blacks in pension receipt, once we condition on disease conditions. Table 4 presents our IV results, estimating the causal impact of additional pension income on longevity. Consistent with prior literature, we find that an additional dollar in monthly pension income led to an additional 0.18 to 0.42 years of life depending on the specification. This is quite a large effect given that the average monthly pension amount ranged from $8 per month for a black veteran and $11 per month for a white veteran. We find no evidence, however, of a differential benefit in mortality for blacks as a result of pension receipt. As we would expect, disease burden shortens average life span, with the notable exception of digestive illness. While this result is perhaps initially counterintuitive, it is likely driven by the subjectivity of the diagnosis procedure.
Finally, the type of application made appears to matter. Renewal applications, made to restore a veteran to the pension rolls after having been dropped, appear to have a large and negative effect on longevity. This perhaps reflects the health toll resulting from the period of time spent without pension income. Applicants making an initial application (to be placed on the pension rolls), on the other hand, seem to fair much better. Indeed, this indicator likely captures the underlying good health of veterans who were ineligible for the pension prior. These large differences, however, highlight the need to examine different application types in more detail, which we discuss further in Section 6.
Subjectivity and Discretion
To further investigate the mechanism of physician discretion, we restrict our samples to veterans who present with an illness in two broad categories: subjective and externally verifiable (or objective). We take the example of two classes of verifiable illnesses, cardiovascular and infectious, both of which could be tested for with the medical equipment available to examining physicians.
A subjective illness, by example digestive illnesses, were (and still are today) less easily verifiable by a physician during the course of an examination. Being subjective, both the presence and the severity of the illness, as recorded by the physician, would be largely due to physician discretion.
We then limit the sample to veterans examinations in which at least the given disease condition was identified. Tables 5 and 6 investigate our preferred specification by individual disease categories, some of which would be more likely to be prone to discriminatory bias.
These results demonstrate an interesting pattern related to the allowed discretion given the illness reported. Table 5 demonstrates a similar pattern of first stage results as in our main specification. Assignment to a more generous examining board is associated with a higher pension.
Pension boards are less generous to black veterans. However, the penalty to black veterans appears to be significantly larger for more subjective illnesses, particularly digestive diseases. Indeed, the penalty to black veterans offsets almost half the benefit otherwise received by seeing a more generous board. Table 6 presents our second stage estimates, again by disease category. We find a pattern consistent with our main empirical specification for verifiable conditions. Pension receipt improves longevity, but it does not appear to do so differentially once we account for the bias of the physician.
Interestingly however, this pattern appears to change when we restrict our sample to examinations presenting with relatively subjective conditions. We notice that pension receipt associated with seeing a more generous board of surgeons does differentially improve black mortality. However, this effect is modest compared to the very substantial black penalty in this sample. Blacks presenting with at least one digestive condition live, on average, 10 years less than their white counterparts.
The results of Table 5 and Table 6 show that variation in doctor discretion appears to play a role in the determination of disability and pension receipt.
To consider the issue of physician bias in more detail, we also analyze the text of the physician certificates. Table 7 looks at the type of vocabulary used by physicians in their comments on the certificate. We take the certificates and divide them into two periods where pension rules gave physicians differing latitude in determining disability and pension amounts. The first period is before 1890, where veterans had to prove their injuries or diseases were a direct result of wartime experience (and physicians had little discretion once a war-related illness was proven in military or other records). The second period, between 1890 and 1907, was one of liberation of pension criteria as long as there was a disability, but the disability and severity was directed related to the physician rating. One striking finding which becomes evident across these two time periods is the dramatically different rates at which comments were made. 37 While more exams were for white veterans (because more whites served than blacks), black veterans were between 5 and 8 times more likely to receive receive general physician comments than their white counterparts. The unbalanced rate of commenting between the races likely means that, across every category, black veterans are more likely to be described using positive terms like honest, truthful, or candid in order to justify providing a pension to them. Even more, the rate of racial differentiation in commenting is highest in the years with the greatest amount of physician discretion, which are the years between 1890 and 1907. The racial differential in commenting rates, irrespective of the type of comment, is remarkable.
However, black veteran were also disproportionately more likely to be described in negative terms. Our results further suggest that these negative comments were much more likely during the period of our study, when physicians had more discretion. They are over 15 times more likely to be described as "ignorant," 6 times more likely to be described as "stupid," and over 100 times more likely to be described as "illiterate." These comments suggest a clear pattern of discrimination, particularly in light of the fact that none of the descriptive terms are in any way medically relevant, or relevant to the potential outcome of the pension assessment. All but one of these negative descriptors experience an increase in prevalence after the changing of laws in 1890, further emphasizing the role that physician discretion had, and its support of potentially discriminatory practices.
It could be the case that veterans themselves presented different conditions driven by the liberalization of pension policy. It could also be the case that these would differ by race if black veterans were sicker than white veterans, on average. 38 We explore this possibility in Table 8 , where we analyze the text that notes what the veterans reported to the physicians during their examinations.
We find a striking pattern of stability in the comments by veterans themselves. For example, there is no discernible difference in the rate at which black and white veterans reported diarrhea, hurt, suffering, or pain before and after pension liberalization. This is further evidence that physician inferences from veteran statements, and the degree to which they believed some veterans more than others, was responsible for the differences in ratings.
One final note about these comments is important. The explicit intent of the Pension law was to be color blind, with eligibility criteria for black and white veterans identical, as was eligibility for benefits. Nevertheless, we find numerous instances of mention of the race of the veteran in the certificates. Moreover, while race is never mentioned before the 1890 pension reform, it is mentioned specifically thereafter. There is no medical reason, nor any reason related to pension eligibility or medical diagnoses, which would render any comment on race necessary.
Robustness Checks
We perform several robustness checks of our main results. To ensure the results are indeed driven by the match between the veteran and physician board, we randomly assign cases to a board of surgeons and re-estimate our preferred specification. Table 9 presents the results of this robustness exercise. We note that the board generosity is no longer predictive of pension receipt (with an F-stat consistently below 1), and our second stage is equally uninformative. Put another way, it is unlikely that idiosyncratic or random board assignment would explain our results.
We next focus on the two most prevalent application types, comprising over 95% of the appli-38 See Downs (2012) for more on illness among African Americans immediately after the Civil War. cations in our sample, original and disability increase applications. Original applications are made by veterans who have yet to make their way on to the pension. This can happen for a number of reasons, chief among them being the good health of the veteran, or discrimination faced by the veteran which prevented him from otherwise being compensated for legitimate illness. Disabilityincrease applications, as the name would suggest, are made by veterans who find their disability or illness has deteriorated, or to take advantage of a change in the law. Table 10 presents first stage predictors of pension receipt by application type.
We find that black applicants who have yet to make it onto the pension by the time period of our analysis (original applications) do, indeed face overt racial discrimination by surgeon boards. Interestingly, the generosity or stringency of a board has no effect on pension amount for original applicants overall, perhaps due to the large variation in disease burden. Nevertheless, we find that board generosity does have an effect for black applicants, but this effect is dwarfed by racial bias.
The gap that we observe in Figure 1 is therefore driven by lower pension amounts in the original applications of black veterans. This is consistent with work by Wilson (2010) , who finds that blacks face overt discrimination to make it onto the pension rolls, but this affect disappears with time.
The results also show that the first stage pattern of disability increase applications mirrors the overall results.
Conclusion
We investigate the effect of income on the black-white mortality gap at the end of the 19th and early 20th century. Since pension income depends on health status in our setting, pension income is endogenous with respect to mortality. The estimates from our initial regressions also call attention to the need for an exogenous source of variation in pension income. Therefore, we propose a new instrument: the subjectivity of boards of examining surgeons in their pension recommendations for the Bureau. Boards were more likely to favor whites and recommend more generous pensions for similar disability claims. Therefore, we argue that racial discrimination led to differing pension amounts, which led to lower rates of longevity for blacks. Indeed, we find that accounting for physician discrimination in disability ratings eliminates racial differences in the effect of income on longevity.
Still today, physician bias and discrimination costs the black population in access to care, disability payments, and years of life. For instance, one of the leading causes of disability amongst veterans and in the general population is Chronic Obstructive Pulmonary Disease (COPD), which includes emphysema, chronic bronchitis and non-reversible asthma. The machine used to assess breathlessness caused by COPD -the spirometer -requires physicians to "eye-ball" the race of the patient since lung capacity is still assumed to be different across races as was first described in an 1869 study. 39 Because the spirometer calibrates a lower lung capacity for blacks as opposed to whites, blacks today are rated as less disabled than whites when applying for disability pensions even though they have the same diagnostic scores as whites. 40 Another important example of race differences in medicine lies in differences in the prescription of pain medication for surgical patients. 41 As one example, Case and Deaton (2017) note that opioids were more likely to be prescribed to whites than to blacks due to physician beliefs about addition in the black population. This could also be driven by physician bias in pain ratings as well, where studies have documented that physicians believe that blacks experience less pain when they also held racially biased beliefs about the black body (Hoffman et al., 2016) . Therefore, even though many medical theories rooted in scientific racism, such as the belief that the "black body" is stronger or weaker, are no longer ascribed to by physicians, discrimination and bias still underlies the medical system and becomes pernicious when rating disability based on subjective symptoms.
Our study finds that similar types of biases have been a long standing feature of American medicine, and may be a key driver in the persistence of racial health disparities over time. Since our work uses a novel historical dataset in which we can observe the health experience of a patient over his entire lifetime, our work emphasizes the deleterious effects of physician bias and the need for further research on racial discrimination in medicine in both the past and the present. Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
